Intra-aortic balloon pump (IABP) sering digunakan pada pasien yang menjalani prosedur percutaneous coronary intervention (PCI) berisiko tinggi, terutama jika dikaitkan dengan gangguan hemodinamik. Namun, perangkat ini masih kurang dimanfaatkan di sentra ini. Dalam laporan kasus ini, pasien laki-laki berusia 65 tahun dengan tiga penyakit pembuluh darah (oklusi Total kronis LAD, dan stenosis signifikan sirkumfleks kiri dan arteri koroner kanan), fraksi ejeksi yang rendah dan tekanan darah prosedur pra, dilaporkan telah menggunakan dukungan IABP sebelum PCI. Intervensi menembus LAD yang tersumbat tidak berhasil. Setelah tindakan, pasien diperiksa di unit perawatan intensif. Pelepasan IABP dilakukan setelah penggunaan sekitar 30 jam, tanpa komplikasi. (FMI 2015;51:196-202) Kata kunci: PCI risiko tinggi, IABP, intra-aortic counterpulsation
INTRODUCTION
Intra-aortic balloon pump (IABP) is a method of transient mechanical circulatory support trying to create a better balance between oxygen supply and demand to the heart muscle using the concept of systolic unloading and diastolic augmentation. As a result, cardiac output, ejection fraction, and coronary perfusion increase in line with the decrease in left ventricular wall stress, systemic resistance, and systemic and pulmonary capillary wedge pressure (McPherson 2010) . Diastolic augmentation concept was firstly introduced by Kantrowitz brothers in 1953, before finally IABP was firstly used clinically in patients with cardiogenic shock in 1968 (Kantrowitz et al 1968) . IABP early generation used 15 Fr catheter, and required a surgical approach for its installation and disposal. In 1979, Datascope Corporation firstly introduced IABP percutaneously, with a number of changes and new technologies, which made the indication and application of IABP wider and make the number of IABP installation in catheterization laboratory increased compared to that of surgical installation (Mulukutla et al 2010) . National Center of Health Statistics estimates that as many as 42,000 cases of IABP were used in 2002 in the United States (Krishna & Zacharowski 2009 ). ACC/AHA Guidelines on STEMI suggests that the use of IABP in cardiogenic shock is included in calss IB recommend-ation (Antman et al 2004) . Although the benefits IABP installation in indicateds condition has been suggested by the guide-lines, but the frequency of use of IABP in Dr. Soetomo Hospital is still low. This paper discusses a case of IABP use in high-risk PCI procedure.
CASE REPORT
Mr. AL, 65 years old, with clinically stable angina, and laboratory results within normal limits. ECG showed sinus rhythm 80 x/m, axis deviation to the left, complete left branch bundle block and old inferior infarction. Cardiomegaly was obtained with 63% CTR. The results of echocardiography showed decreased ejection fraction (30%, by mod A4C) with left ventricular segmental analysis. Hypokinetic was found in the lateral (B), posterior (B) and inferior (B) segments and severe hypokinetic weight in other segments.
The results of previous coronary angiography showed total chronic occlusion (CTO) in osteal LAD (left anteror descending artery), stenosis of 75% in the proximal Cx (left cirumflex artery) after OM1 (obtuse marginal branch), as well as the presence of diffuse lesions up to 90% in mid and distal RCA (right coronary artery), providing collateral to the LAD. Patients received therapy of cardioaspirin tablet 1x1, 1x clopidogrel 75 mg, simvastatin 20 mg 1x, 1x irbesartan 300 mg, 0.25 mg digoxin 1x, and ISDN tablet if necessary.
The patient was planned for PCI to penetrate CTO in LAD. Because the hemodynamic was not optimal (BP 85/63 mm Hg), IABP was installed prior to PCI in the ratio 1:1 after being given with dopamine 5 ug/kg/m. CTO was not penetrated, PCI was discontinued, the patient was observed in ICCU assisted by IABP backup. The next day, with BP 115/78 mmHg (after dopamine was released), and urine production 1150 cc/24 hours, IABP weaning was performed to a ratio of 1: 2 and the next 1 hour 1: 4, then stopped after about 28 hours of use. The patient was allowed to go home with stable hemodynamic one day later. Ferguson et al (2001) reported that in 4-year period (1996) (1997) (1998) (1999) (2000) , 203 hospitals in various countries (90% in the USA) recorded that IABP was installed in more than 16 thousand patients, and the mortality associated with IABP was approximately 0.05%. The main indication of IABP installation was for support and hemodynamic stabilization, while the most frequent place of installation was in the catheterization laboratory. Another place often performed IABP installation was the operating room (Ferguson et al 2001) Instrument description IABP instrument consisted of a double lumen catheter of 7.5Fr-9.9Fr with a balloon 25-50 cc at its distal end and a cable connecting it to a pump that pumps helium into the balloon (Mulukutla et al 2010) . Two companies that provide these tools are Datascope and Arrow. There are three sizes of the balloons that are often used: 30 cc (height 147-162 cm), 40 cc (height 162-182 cm) and 50 cc (height> 182 cm). The balloon is inserted into the aorta, placed between the subclavian artery and renal artery (McPherson 2012) In these patients machine used was Arrow IABP with balloon size 40 cc (patient's height 166 cm). Prior to the installation of IABP, vascular conditions must be examined thoroughly. Inspection includes pulse palpat-ion in lower extremities from proximal to distal and auscultation is performed in the lower abdomen and the femoral artery (Santa-cruz et al 2006) . Patients in this case had a good vascular conditions. 
DISCUSSION

Mechanical installation
Registry data showed that IABP is 98% percutaneously, and 2% surgically installed. 65% used catheter sized 9,5F, while the rest use a 8 F catheter. 80% of the patients used sheath in its installation, 20% installed sheathlessly (Stone et al 2003) . Mechanical sheathless is particularly for cases with severe femoral artery calcification, obesity, and diseases ileofemoral (Santacruz et al 2006) . In this case IABP was installed using a sheath.
When the installation is done percutaneously, after local anesthesia, femoral artery puncture was done in Seldinger's technique. Wire, dilator, sheath and balloon were installed under fluoroscopic guidance. Once the balloon is in intended place, the console is connected to IABP machine for setting and pump initiation. When it is done surgically, incision is performed in inguinal area until femoral artery is exposed under local anesthesia, after which the femoral artery is incised, wiring is done, and remaning is almost the same. If it is installed during open heart, installation can be done directly from the ascending aorta (McGee et al 2007) . In these cases, IABP is installed percutaneouslu on left femoral artery at catheterization laboratory.
Timing
The timing of balloon inflation and deflation related to cardiac cycle is essential for optimal functioning. Balloon inflation should occur immediately after the closing of the aortic valve, represented by dicrotic notch on arterial waveform. Delayed inflation or too fast deflation can interfere with anterograde blood flow and increasing afterload. To be able to synchronize balloon operation with heart contractions, we may be use ECG or arterial pressure wave to trigger the IABP. Although IABP is very effective on a regular intrinsic rhythm, technological developments have made adaptations to pulse rhythm of runways and compensation for irregular rhythm (Stenz 2006) .
IABP is usually run with a pump ratio of 1:1 (each heart contraction is followed by balloon inflation and deflation). In cases where the heart rate is more than 100/m assistance ratio of 1:2 can be more effective (Stenz 2006) . Average duration of hemodynamic support is 53 hours (Ferguson et al 2001) . In other registry report, Stone et al (2003) reported average IABP duration of 3.2 + 2.2 days (median 3 days, range 1-42 days) (Stone et al 2003) . In these patients, IABP is installed for about 30 hours.
Hemodynamic effects
From hemodynamic and physiological standpoint, intraaortic pressure drop during systolic leads to reduced afterload, while the increase of aortic pressure ny the balloon during diastolic improves coronary flow. Therefore it can be postulated that balloon pump deflatin reduces afterload, increases stroke volume, lower end-diastolic volume, and decrease myocardial oxygen consumption, while IABP development increases blood flow to the coronary and oxygen supply, improves cardiac output, reducing end-diastolic volume and reducing end-diastolic pressure, which overall reduces myocardial oxygen consumption. Despite having haemodynamic and physiological benefits, the use of IABP did not provide improvement to the ejection fraction (Krishna & Zacharowski 2009, Mulukutla et al 2010)
Hematologically, the use of IABP can induce complications as a result of mechanical damage of erythrocyte hemolysis and bleeding at the site of vascular access. Thrombocytopenia can occur due to mechanical or platelet destruction because of heparin use, so it is necessary to check Hb, Hct and platelets every day during the use of IABP (Trost & Hillis 2006) 
Monitoring and maintenance
Chest X-ray examination should be performed every day to ensure the IABP is in place and functioning optimally (Santa-cruz et al 2006) . Ideally IABP balloon tip was placed 2-3 cm distal from the base of the left subclavian artery. The exact position will minimize the risk of embolization to the brain and the left subclavian artery occlusion. IABP tip placement should use carina landmarks, 2 cm higher up, (when we draw horizontal lines) will provide IABP tip distance -the base of left subclavian artery approximately 1.5 to 3.5 cm. In thoracic x-ray, karina structure is clearly visible, and have a consistent relationship with the aortic arch. While the use of aortic knob as guides often imposes less consistent definition since it provides wide reflection on chest x-ray (Kim et al 2007) . Another practical way to determine the location of the left subclavian artery branching is to use the second ribs as guidance, while the branching of left and right renal artery is located approximately between first and second lumbar vertebrae corpus (McPherson 2012). The IABP Arrow installation guides IABP mention traits that are in place: tip location of between the second and third ICS, left radial/ulnar pulses is palpable and adequate urine production (Arrow International 2005).
Anticoagulation
Anticoagulant purposes when using IABP has been reviewed by Jiang et al (2003) . From studies involving 153 patients using IABP, there was no significant difference in terms of vascular complications or laboratory end-points between the groups using continuous infusion of heparin with those not using (Jiang et al 2003) . Guidelines issued by IABP factory itself does not require anticoagulation, especially when IABP is used at a ratio of 1:1. This time it is reasonable to use anticoagulation in patients without contraindications and when the planned IABP use more than 24 hours or with a lower assists ratio (Santa-cruz et al 2006) . When given heparin, either intermittent or bolus, it is targeted to achieve partial thromboplastin time Weaning IABP weaning should be gradual. There are two ways to do: ratio reduction (an approach most commonly done) or reduction in baloon volume. It is not known which approach is superior because each technique has its advantages and disadvantages. Indications of IABP support weaning is primarily determined by the improvement of the patient's condition, which is indicated by the disappearance of ischemia and cardiac output and adequate blood pressure (Stenz 2006) . Weaning usually done on a ratio of 1:1 to 1:2 and 1:3 within a few hours. If the patient can adapt to a ratio of 1:3, IABP can be removed (Santa-cruz et al 2006) . Some of the indicators to be used in determining the IABP weaning are, among others, :1) the ratio of the assisting pump 1:3 or 1:4; 2) the use of inotropes is minimal or not at all; 3) cardiac output index >2.0 L/min/m2; 4) systolic blood pressure >100 mmHg; 5) left atrial pressure or PCWP <10-15 mmHg; 6) urine production >30 ml/hour; 7) no angina; 8) no change ischemia on ECG; 9) no new ventricular arrhythmias (Richenbacher 1999) . In these patients, prior to weaning, TD 115/78 mmHg was obtained (after dopamine was released), and urine production was 1150 cc/24 hours. Pump weaning ratio was made from 1:1 to 1:2 and 1:4, then the pump was stopped.
Balloon removal
To remove the IABP, after the balloon is deflated, the leg veins was monitored with Doppler (or palpation). The distal portion of the insertion site was pressed with hand until the Doppler sound disappears. The catheter was then removed as a unit together with the sheath (when using a sheath) and blood were left a little out of the insertion site. This procedure will let out proximal thrombi and prevent flow into superficial and deep femoral artery, thus reducing the risk of distal embolization. With the other hand, proximal insertion site is pressed to stop the bleeding. When the bleeding stops, the pressure by hand is replaced with a static instrument or manual that provides continuous pressure about 30 minutes, giving the flow to the distal as monitored with Doppler (Rodigas & Finnegan 1985 , Santa-cruz et al 2006 . Furthermore, pressure is given with sandbag of 5-10 lb for 8 hours and ensuring the ipsilateral leg is not moved. If IABP placed surgically through femoral artery (open technique), it must be reincised returned to remove the IABP with a technique similar to percutaneous method, then the femoral artery repair is done. Open technique also becomes an option if there is acute lower limb ischemia during IABP use. If the appliance is installed via the ascending aorta during open heart, it reopening and repeat sternotomy should be done in the operating room (Richenbacher 1999) . In this patient the release of the tool was done percutaneously.
IABP benefits for the outcome
Various data are still controversial about the benefit of IABP on the patients' outcome. Although the ACC/AHA Task Force has suggested the use of IABP in cardiogenic shock as a class I indication since 1990, but this recommendation is more dominated by hemodynamics and physiological consideration, rather than the results of clinical observations or data randomization (Mulukutla et al 2010) In GUSTO (Global Utilization of Streptokinase and Tissue Plasminogen Activator for Occluded Coronary Arteries) study, for example, after the adjustment of the status of cardiac catheterization and revascularization, no significant correlation was found between the use of IABP with mortality (Mulukutla et al 2010) . A systematic analysis and a meta-analysis of the use of IABP in STEMI published in the European Heart Journal in 2009 concluded that there are no sufficient data to endorse IABP use in STEMI with cardiogenic shock (Sjauw et al 2009 Of the few studies that support the benefits of IABP for the outcome, SHOCK (Should we emergently revascularize Occluded Coronaries for cardiogenic shock) trial, involving 36 centers, showed that patients with AMI with thrombolytic receiving IABP had mortality rate during the treatment lower than those who did not receive IABP (50% vs 72%, p <0.0001). Furthermore, this significant difference in mortality rate was also seen in four groups of different treatment: thrombolytic therapy + IABP (47%), IABP alone (52%), thrombolytic alone (63%), without thrombolytics and IABP (77%) (Sanborn et al 2000) .
Complications
Vascular complications associated mounting IABP can be major complications (ischemia of the lower limbs, acute perforation of the aorta or peripheral arteries, aortic dissection, fasciotomy to limb amputations) and minor complications minor (hematoma local, infection and ischemia is reversible with the removal of the sheath) (Meharwal & Trehan 2002) . IABP failure was reported by 2.3%, with a balloon-related causes leakage (52%), less inflation (21.7%), insertion difficulties (13%), and poor augmentation (39%) (Ferguson et al 2001) . This patient did not show complications in IABP installation.
CONCLUSION
We report a case of intraaortic balloon pump (IABP) use in a high risk PCI patient. This patient had triple vessel disease with reduced ejection fraction and unfavorable hemodynamic. After IABP installation, the patient's hemodynamic improved. Although PCI procedure was not successful, IABP was maintained and the patient was observed in the ICCU. IABP is was released after about 30 hours, with no complications.
